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(57) Abstract: A small, high-performance tuning device which is high in sensitivity, excellent in stability, and wide in variable 

range of tuning frequency due to the optimized on-resistance and off-resistance of a semiconductor switch built in a tuning IC, and 
O is suitable for the reception circuit of a radio-wave corrected timepiece, the tuning device comprising a tuning IC (3) provided with 
^ a plurality of N-channel MOS transistors (hereinafter abbreviated N-Tr) (5a-5f) as semiconductor switches and a counter circuit 
1^ (6) for controlling the opening/closing of the N-Trs, a plurality of capacitors (4a-4f) connected in series with the plurality of N-Trs 
^ respectively, and a reception antenna (2) connected with the plurality of capacitors, wherein the plurality of capacitors have their 

total electrostatic capacity varied by the opening/closing of the plurality of N-Trs, and a tuning frequency of a tuning circuit can be 

varied by the plurality of capacitors and the reception antenna. 
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5=-^ LTON-T r 5O0Nlg^5 o iKTJfilti, N-T r 5 (diH^iJ^Cl^i^ $ tb'S 
^fcl^Hiltc:, N-T r 5(7)OF Ffe^S o f f (Dfgfi, N - T r 5 {Cfi^JtC^j^ 

'{ki^. N-T r 5<^ONlg^5 o n t O F FigfetS o f f <7)M(-0* LV^fit^ 

:*:ia-C-*)«9 . 1114 (a) fi 1 8 0 0 p FO=ri/7^>'-tM O a ^ffiV^y^:T>'v"-^flJ 

•9 . 114 (b) {iIp]C< 1 8 0 0 p FC0=i:/^>-t^ 10a ffl V ^ fc T 7^ -^f Ij ^# 

mi 5ti. 1800pF(Z)=i>'7^>'iM 0 a Srffll/^fcT V7^-:h^lJ##'|4 2 0 Ojg^ 
/'=i>7^:^-y-^>/k-~>j/'>^ito. 03~iT<^$P5>#2::*cllT'*>t). Ill 1 6 p 
i:.< 1800pFO3 Vx^-i^ 10a $rfflVN/cT>7"-t-fiJ##&2 O (D^g^/ =1 i/y^- 
^-f-^ > f-i5^'i^^lt 1~3 1 (0^fP5^te:^|l|T'*i>-5o 

HI 1 5^cibH^Tlg^/3>T'>'1^-r'>'t•--y>'Xtl: ifir-oTVT^-^jpjttiie 

0 dB-C'*>i9. rotk^l fiW^tg^l 2 t =»>'x:^1^-C vf— y vX;5S^Lv^ 
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60d B^s^neT:/7^-^^lJ^#t Lx^ib. tmmtj:Ti^^-)-mm^h 2 d B^m 

Tfc5<^T\ ON®fet5on ir =i>-xi^i^4(7)-i' ^^f— ^:/>^lt(i 
*3t. ftil^<fTV7^i-flJ#— 6 0 dB/j>ib. 4 dBiii|>ILfc-5 6 dBtC^ott 
ONm.in.5on t=^>7'>-^4(D-(:yh'-y>':^ititm4 (a) 0.43 t^TT'fc 

y'=^>'y'>'-^4>\i'~y>:^ita. O.lQiiL (T3<D;Jf^^h) Xh^(DX\ ON IS 
fei5oni:=':/x'>'1h4C0^^t'-i$^>'Xitl:iia4 (a) 0. IS^^T-^feSi 

*5^c. Sr^J'^T^z-r-^fiJ^-eOdB/Ji^^), 20dB Ufc-40dB (:::ib^ft-5|gja: 

^5on<^=3:^7^Vi^4 0O^:/e-y^^Jttiia4 (a) 0. 03 j^JlT-Cfc S r. 

1114 (a) Jdi^V^T. igfeL/'=>'7^i^1^^^fc•-y^^^itO. 0 0 litLX(DT 
>y'-rmnn-29. SdBXh^. Z(Di:tmO. O O llt. -^mm^l 2^H3: 

fm-fj^h 3 d BM^L/h- 3 2. 5 d BtC*3{tSlg^/=r:/7='i/f--l' ^-fc'-iS^'^ 
>^Jtfiia4 (a) ;i)^^0. 0 0 8 4^a (N 3 (7) /t;V > h ) T'fo-StOT'. ON^gin 
5 o n tr2^7=>f-4o^>'t°-i5^>;^lt(iO. 0 0 8 4 ^TT^fc-S ^1 <b ;iiS$f ^ 

*fc. Sj©e<)/^T>'7^-:h^lJ#-2 9. 5dB;ii>b. 2 d B Lfc - 3 1 . 5 
d BtC*3{-t5lS^/=i>'7^>'-!^.r Vf->?':/;^Jt(l. 0. 0 0 5 7f4 (N 2tD/l^° 
'f:/!-) -efe-5<DT\ ONjg^aS o n 1^4 CO >'>^ it (in 4 

(a) ;{)^bO. 0 0 5 7aTT'fcS^<bj5SM(C$f*LV\ * SS^^/j^T^f^ 
^*r#-29. 5dB;6^P>. 1 dB/c(t^t^L3t-3 0. 5 d B }C*5{t 
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=■ Vr'^'i^^ :/f-y>;^]t(i, 0. 0 0 3^4 (N 1 OTjf^ ^ h) Tfc-5(DT% 
ON^g^S o n 3 :^x>'f-4<D^ i^t:°— ^">^it*il2l4 ia)7!)>hO. 003 

-60dB ^*®T>'7"-:hflJt#<b LTJti?). ^S^T^f T ^-T^-t-flJ^d^t, 2dB ii*S L 
/c-58dB lcl4oJt6lg^/=i:/7^>1^^ >'f-y:/;^ltf*. HI 1 6 7b^h2. 8{4 (T5 
(DTi^^^'h) X'h^(DX\ ON^g^5on <t ^C^xVi^-O-t"— iJ^V;^ 4<?D-i' >'t'' 

*fc. :aig/iT:/7"-:h^lJ#— 60dB/j*ib. 4 d B iiijii Lfc— 5 6 d B (Ciott S 

ON Ig^ 5 on i: 3 >-7=^>'1^ 4 f - y:y:^ititm 4 (a);5^ b 3 . 9 JiXfc 6 

*fc:> Mm^^T>'T-'^mn—60dB7!)^h. lOdBtiijii O dB {C*dH--5 

*fc. ft^yc^TVx-^fiJtt— 6 O dB 2 0 dBlttSLfc— 40dB (dfctt 

^ig^/=>'7^>i^^>.t<»-.^:^;^y,f^. 31 (T8(D7jf-f'>' h) T'fc-SCDT'. ON 
5on t =3 VT^^^i^- 4 H'-yiy^tiinm 4 (a);0^e> 31 i;x±xh^ Ztt'- 

<f^t::ia4 (b) {Ci^V^T. T V7^-:hflJ#- 2 6. 2dB(i. ^7 7<7)M*^/5^f3 
FlSfet) ^ t(^T>'7"-^?IJt#-Cfc^o J;oT. -2 6. 2 d B^SSfi^j/^TVT" 

(^^D) tLT^i6. mmmmfj:T:yy^-rmm-h 3 dBmMi^tc- 2 

9. 2 d B{C*5ttS^fet/='>7="Vf--r Vfc°-i5^>'^i;b{i|gl4 (b);ei-ib300 
fix (F 3(D/-Jf^ V h) fc6<7)T'. OF FigfetS o f f t=i>v'>1}-4C04 l^H' 



wo 2004/105240 PCT/JP2004/007211 

21 

S^,6<3/^T>7"^flJt#-2 6. 2dB^^h. 2 d B L^c- 2 8 . 2 
dBiZ^n^m^X='>'7'>'D--(>\^'-y>'P.ti:i-im4 (b) ;6^P>4 5 0& (F 
2<Z>;tf^>'h) -e*>SO-C. OFFISH 5 o f f t =^ '^t'^'^ 4 (D-Ol^—^l^ 

6. 2dB7!)-P>. 1 d B^c{tM^L;^c- 2 7. 2 d B {C*3tt '5fe^/'=i >'X>'i^ 
^:/t:--^5^^;^Jt{*Ei4 (b) ;6^<b9 0 0{4 (F 1 (D/K-Y h) V$>^(DX\ O 
F FiSfetS o f f 3 l^'f>'-^4<D^ :yl^—y:y:^iti± 9 0 0 JlJ;l±T'*>S r <i:;ds 

a±<^<fc9{^, ^2 (C) X7jk\^tc^^mi^:^4 ly^t {^X(DN-T T (DONi& 

Ell (d^f^-ft^N-T r 5 a ~5 f ti, ^(^O NiSfet^ JblS<DS2pT*il^ 

f^. lal^C^|^V^T. =>'7=^:/i^4 a(^^mWftfil 2. 5.pF<i:L^;5^ ^<D^ 
:/lf-^>';^(i^^|^$:4 OKHz i:-r^<i:ltJ3 0 OKQ-Cfc^o ^ r SfJi^ 

-i-mm dBmMxcom.) no. o o s 4&.rx$>^<Dx\ ^<DONt&mt3 o 

OKQXO. 0 0 84 = 2. SKQt^j:^, N - T r 5 a ~ 5 f <?5 h 7 >- v^x^ 

*^c. :fe^>:^t /£#ffi^*^i^o=2 >'-7^:/i^4 f {j:4 0 0 p F <!: Lfc;is^ 
^>'f-t5^i^;;^lt$r0. 0 0 8 4i:-rs^. ^OO Njg^fi 8 4 Q T'*>-5o ^<D 
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x§:/Jn$ < T*^sfcit){c:, N-T r i^x^x^c^^^mm-^i^mm&^m^hm 

?Sfc{-> mi (::*^{t6N-T r 5 a~5 f F F^g^^wOV^TtJP«l>'^^:^$^ 
^/55tt}5|5;5, Mx.fi. mj^(D 12. 5 p FO=i:/x>^i^4 a {^^i-^N 
-T r 5 a <^0 F F igi5i(7)$f ^ LVNffi (Mx.fiT >'7"-^flJ^# 3 d B it^T'Ofi:) 
fi. lS^/=»>'r'>'f--Y>'fc°-y^y?>Jt;6S3 0 OJ^±T'ii>§<D-C. SOOKQx 
3 0 0 = 9 OMQir/^So :irT% ONig^2. 5KQOMOS hT^-i^^^^J^ 
*^VNT. OFF^gfet9 OMQfi(Sa/Emai-Ct>+55^J^^^-e#^ffiT-*5^o 

*fc. 4 0 0 p F(D=^>'7='>^-t^4 f izMi-^N-T r 5 f (DO F Fl&trL(D01^ 

i^^^miymmiznw-r^t. i okqx 3 o 0=^ smq t/^^o ^(DOFpm^ 

sfd. 1^1^ I c 3 {zp^m^ti^mm(o=2:y-y'^^-i^4 a ~4 f it. mm\^fziia< . 
s i o2^i:ix^x^^mtm^mm.i^tLti=^>y'>-*}-x^^<Dx\ ^^mt: 
mm x^tL^i^y'i^-^ t):Wt\^x ^) — i7 m.^tm^x^\^^(Dx . m^(D^'^\zo^^fi: 
\^^mtiti=i'^r>'D-xh^o ^(D'^^. §:mr>'y^-f-2tizj:^x^^mmmm 
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mm I c 3<o^i^m^*n, 9 e o o p Fi;iT-ci>^:^ti^m^ Lv^ 

Sffi^Jil. 6mmXl. 2mmm;^T'fe9, :i (^Sfft/i^ ?)fe^m^ft<5r#ttl-f 
^ i: 5 7 6 0 p F^^^-t T^eSo j:oT. ISil^ I C 3 5 7 6 0 p 

FiJiTT'fcS^<!:;65$f^ tv\ ifcMt-. I^a^ I C 3 {±||^(^fcie><DjKy 7^ 

m-r^i 9 6 0 p F^^i/^S, J;oT. 1^1^ I C 3 COm«^m^fi(t . 9 6 0 p 

*fc. ftfiaiUfc$D<, I^IS I C 3(7)i^#«^S{i^5,:/i^^X^;6»t,%^.UT 
^±XQ 6 0 0 p Fm-EgT*$>Sr <!:;)S$?* Ll^ wn^O-oO^^jft^tj^-ftT 

(r>^m^m^ni^,-t^t 5 7 6 0 p FmfgT'*>«9> :i<^^#;6^b^ftT>'7^"^(7) 
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^ti^icttimLtitin<, mm I c 3 (Dmw^mmmit. mmic3(Dm 

^(D^m^h^mT:^y'-r2(D4'^yi^^>'P^^nmi-^t. 4. 4mH 

^sfcj::, sftT VT^-f 2 ^>:^(D±mmi^-:>\^^xmm^^o 

-cv^SJ§^t^^i07|c(^)^g^^T•*>^9. ^oi||ftjllSii:fi4 o kh z x-feSo *^c, 
I C 3^c:rt;g!$ttS=ii^T'i^i^^^r^ftT:/-r-^2;&^ib^p^bfc^ 

i^^i c 3[f^nx'<D^±mm-^iimmm(D^mmt^mic^b^ < 4 p Fitttm^ 

4 0 0 OmHm^<b/jj§„ J;oT. ^^T-T 2 (D^ > ^ ^ ^^^^ 400 

^T'fc^o -<^^f4^;a*e)^mT:xx-^2(D-r >'^^^>'^^3i[ttit-<5i:. 110 
OmH^l^ir/j^^, ioT. ^f&7'i^-rt-2(^>r:^i5^i5ri5':^^{i, llOOmH 

y^t ')-':7mm(Dm^x^Mt£\^^^:^7'l^^t^m.y^^t>^tKx 9 . qm^^s 
^^<^^^^'^\^m^p^^xw^mm.tjiWimmm.^m^^^^^tii^\hm^.^f^. 

¥^«:;^^5,^(DONjgfeti:OFFlgfet(7)^tl^t;iJ; tJ, h 7 iS^f-^ X^^ 
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it^x% ^mmi:im^^xT'^T'r!^^^mm-r^m^^m^ti^mmT>y'i- 
(r>mnt Qm.(Dmmijm(D-Mci^M^m i 7 nmrn 2 0 ^mm Lfit^ hum-t^o 

Efit). fc* — Kt± (HP) M7 — ^T^f-^-fif— (4 

19 5A) tmn z^-l^^y Ky<y:f7-V^± (HP) ^(7)i^jH^7'P - >^ (8 5 0 

24A) Rv^i-i^^i'ji' mrmm) (Dmmr^T-)- {Ty^v^v-zt 75Q, 

VQ-0 8 5 F) t-^^ lai 7(c:^-r^(c^^LTTVx^i?ffilHl8S$r=^^L. 
^^jII^T:/7"-^ (^^ ^ 7 5Q. VQ-0 8 5 F) <7)jft^§^lcM"J^T 

VT^-^J-^r^^-f-^^^i^^Styn-:/ (8 5 0 2 4A) h^l^^ JV^W^^Um. 

'r^ (cr:^V)\^—-f 7 5Q. VQ-0 8 5 F) J: «9 F;f;^<^«iS[^^ft L/^^ 
^^«'J^T:/x-^(Dai;^7§r^^Ji5Jl|g£:^a-y (8 5 0 2 4A) Ti^ttibT^^^ 
5^ M7-i5^T-^7^-r- (4 19 5A) T'^^(DT ^T^^M^f-S^tC^^ L 

(x>^hyu-r 7 5Q. VQ-0 8 5 F) t (T^Sggt^HI 1 8 (C:^-r^{c:i^ftyP 

3 i: ^ ^tt $ -fr T «ij 5t L fco 

^^^mxf^m\.tz^w^^Wk^mh\^xm.m^f\.^^WkVi^}i\.x\t. s 

us, Ti, Ti^^, B S^<7)5mm/¥O^R3N■S^fflV^yto 
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Mic, ±mMmizm^x. '^mmmr^T-f- (y^y^i^^u^^f 7 5q^ vq 
-0 8 5 F) :d>^mm^in^mm<7)m^mit, '^0KHzm<D^m7>v''f-^m 

En*>. mm^^y hu-is^n-^^-f- (4 i 9 5 a) Tb^h'^mmmr'^'r^ 

:^h^U^y 75Q. VQ-0 8 5 F) (C-^(7)ffi;^iT'ji|^|^:^ 2 0 ~ 6 O KH 

z <D^fflT'^^-:7"$it, ^mmT>T±2(Dm:h^mmm:/^--^ (8502 

Q^=^mmi^m. f 0 ^ ( f 2 - f 1 > 
^^oT, ±m(Dm^^mxy) f 1, f 2^Ji^iib^mmm^f 04- (f 2 - f d 

-r^o m5i-i:^mm(7)m2(Dmmmmxh^mmmm:(o^^mxh^^ m^. m 

^ y^mm^^e tA'^—D(D^mi^&m2 0 o±iz.wm^nxi3^. ;&>o^^m 
^<^tHi<D=i:^r>'i}-4(D^ti^'Mt^ mmzmm^tix\,^^^m^mi$^mm2 ' 
0 o^izwti'fhtix\,^^Ti^T-i-^2^mj^-f-^=^^/i^m2o 1 Mizmm^ 
mi^mm2 0 o±mi.<itmm%mi^mm2 0 omz^ifhnx^v. mmmi 
<D=:>'y^>-^4mtm^uzmm=^^^u^2o 1 ^c:^i^$^^Tv^^,@^^a^v^(i 
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IS ft <b tlT V ^ 5 t> <^ T' 6o 

2 =1 7 fi. S^ll 1 (75 n i^T' 4 •h-^\-^^Um t n!S,fj:^M 

mat. ^^m2(D=:x7^>i^(D«^m^Stt. s^mi<?)=':^x>f-o#m^ 

mi^m^2 0 ot^hmMzitm.i^mftt^titii,(Dxm-:»xiiX\^\ 
mi^^T'M.xmm^fi^mi.zmfi^^tix^^^ztiim^ 
sn^. [g5{c*«■v^T. 1 {±*^pj<D^2(Dii»0^-efe^i^iBeiHisST'*>Sc 7 

itmm I C 3(^^aS{CgaM^tl'5^2(75=a>^7^V-y-T'$>9 ^ ^^2<7>=i>'x>'f- 
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X. ?i)*^>'5ll2<^n>'7=^:/i^7fi, mmmi^m^2 0 o±!,cmf^ stitch <D 

3>'7^>'-t^4 a«l 2. 5pF, =« :/7^>'f-4 b fi2 5 p F. =iVx>1^4c(i 
50pF, =3:^-7^>'i^4 d {i 1 0 0 p F. 4 e {± 2 0 0 p F ,b "T'So 

-^LT. Pli I C 3(D^|Fi5J^iag$nS|l2(?)=i>'x>'i^7(D#mW*&4 0 

mmRxj^m±mt. mmi^tim i <Dmmmmt^i,\.^(Dxmmmmt \^x<Diim 

its 8 7, 5 p F tfj:^X^^i-^(DX\ IrIM I C 3 C0 5^ «;/ X^;^^ijii(C:fg 

w^mm^th^m2<D::iiyriyif-<Dmm^imtLtz7iK 2 
m)^±(Dm^xh'z>xh^\^\ wi^it. mmi c 3<Dff^^izm^^ti^mi(D=i 

^4^M<lrl2Il 3i5.T>*lll 4 <lr#BS LxmP^i-'So 
fin*>. JblSLfcmi 2r'^$n/cii^5fe<7)|^|g3lp|?§d*(b;^j^S7|5:P|igiXX7"Ar-fi 

^4c^i<Z5cfc 9}c:miRa<^=»>7^:^i^C7,C8,C9^^^^#i*S^2 0 ot^hmti 
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acO=«>'7^:^f-<^WftfiC7 = 1800p F. C8 = 1500p F,C9=4 2 9 0 p F 
(3900 p F +390 p F) ^^i^f^mLXiS < , 

^^mmi^ ^TJ^\^<Dmmit C 1 = 20 T> F . C2 = 40pF. C3=80pF. C4 
= 160pF. C5 = 320pF, C6=640 p F <t i-^o 

HtC. 40KH z (D^m^nom^. SW7,SW8,^ ON C 1, C2, C 3 Tj^^i^ $ 

syh'ft-e^^. ='^7=^>'1^t>^ffl#^tt-^ic3og§^-r5/c:^tT'J;^^OT'I^M. 

t-tz. ±m(Dff^mt3m^m<7):Li:^mmi.x\,^^AK rtL^S3^iii±M{;i2 
imxhmc:itxh^o 
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Xh?)~ 6 tC*^»/^T 4 n i±-rH- rr /^*-S=- -inaS'^fcilArTpDii^-ri -fe X " -•-«• 

##f4 2 a. 5>ti-4 2 b. ^§t4 2C. J^t>* 0 ftSr^TF-f 5 B {^-^^SP 4 2 d 
J:oT^||;?fe$n6o 2«@/hMc^SmT>'7"-:hr'fci9 . 0SL<{i^M^^4l 
Of^gpo 1 2^;^f&]lcgEe$n6o4 3{iB#^J^B#^^E^-5 y ^^xxh?>o 

rrX'. mjKf!^iEBm4 0-C^2pm^4 8^^m-r-5(-{i, SiifKliLfc$D<, ^ 

mT^-xi-2;!)Sifem^^4 \ <r>}h^(n> \ 2(^:^^SI(^Bag$nTv^5(7?T^ * l 

<(*mjKl^iEl^ti-4 0(Dl 2ll#:feri6]^i|||ft^4 5;jsfe§;^,6j(::,$l,-|-^ ^^^^^^ 

iS'v (n^-^r) ^^f^-r^o m?s^fjEB#t+4 o{i;^mm^4 s^^jfi-s^. 

^$rSl#t. l5lt#Ufc^^Jft^«rH-B#LT^^IfR4 2 d J:oTNF^J1f^J?»B{^$r 
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K m?Fifr). 7='='-KlHlSES (lil:7^iir-f) ^$:l^/iStTV><5, 5 2 ttSiJf^gp 5 0 
^-t-5o 5 5{*mMlFPT'fet). I^l^^gl. ^^Iff54 2 . ^J^IfP 5 0 

^tLfc^isift^p 1 1 ^mti-r^o ^mmms 3t-tmmpmi^nt vx<Dmmy^ 
-^pi 2^mt)L. mmm^M5 4^3 2. 7 e 8Hz<Dmmm^-p i s^m 
ti-t^o mmti^s o<7)-^^n>'5 2{±. ^isam^p 1 1 . mmv-^-i^p 1 2. m 
mm^p 1 3^AtiLx. ^ ^-y^it^-p ^^^->^/ws^p 9, mmmm.t 

LrcOB#^Jx-i? P 1 4$r{±J;^f 5o ^^^fP4 2fi-^^ =1:^5 2**e)OB#Mi^«l 
^ UT<D^^Jx-^P 1 4>SrA;^LTB#^J^^SrtT9o 

mMMs ^fi^nuy^ (si^-tir-r) ^ift-i-x^m^zftiy^izmti^m^^i-^ 
-^^ ='>'5 2mmitii!hm^mni.x^m^yci^y^t:mmit-r^o rt^?^ 

^>r='>'5 2<D|:^gP(^)B#^Jtt^{i|nSfl{t$nTAM0 0 : 0 0 : 0 0 i: ^) . 

^(7)^mit^ntimnmmzm-^\^^xmmr-'$' p 1 4t:mt)-r^o ^^gB4 2 

<^##f4 2 a. 5>tf4 2 b. fl#i+4 2C{i, Bf^Jx-iS'P 1 4 ^A;^ LT£2p& 
MT'fcSAMO 0 : 0 0 : 0 OtC^ilj-rS„ B M^^las 4 2 d tj^i^^M 
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t^iJ^CSir-^^r =:/5 2{i, ^ ^—yjum^P 9 Srl^HiUlSSl (7)Ri^ i c 3 <b^H® 
1355 0(D^{t I C 5 1 i^l>^Vxmtli-^o mm I C 3(±^^>--^yWt^P SJCIJ; 

i^^it^cC-So ^ft I c 5 1 fi-f^— ^/Wff-^p 9 t-j:oTiiti(Hij^ (ig:^'fr-r), 
:7^/u^m^ m^'^-T). 7^=«-iS^(Hiss (m^rtir-r) {^iSM^r^tj^uxij^ v^N'^r 
t^^^o i^ic, -^^ ='>'5 2^■tmmmm5 3izT^±p^Lxmmmm^mt i^x 
(^mm^'-i^p 1 2^^#L, ^i5ipr-^p 1 2(zs^v^-cl^lfillHIl^l(^)l^lfil 

<. ^^y^m^ps(r>^<jvj^m^f^>'\:.xnmi c 3};if^i?$tL-5^ V7^>i^4 
a~4 f ^^«9#;t, ^\BTiyy'-r2 t\z.^:bw\mm^^^-^m\^xnm<Dmm 

m^pio ^mti ^fg I c 5 1 tcA;^-rs„ I c 5 1 fii^nQft-^p i o 
y^=^'yxJ^^ffl^^T^iS3^t■^pl i^mmi.. ^^^sf^^commmmm^nx 

2fetc:^^gR4 2*1^2p^{CHI^iE$nfcB*^j7^-i?P 1 4^A;^L. ^^ffi^^J^IE 

5 2^sr^^-t-s^y (la^iirf) (Dmm^<i$''-:^^mi:-r^y<^-i^ 
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m^itmmmm-(Dm^mi^m'^< h(Dxh «9 , /i-i'im^^th^^mtii-i='4 
^:ib\z.^'oXs ^^^^%\^^m.^fix\i^^^mTi^'r-r2^(ommnm^ii^ 
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